The development of future generations of Ni-base superalloys will depend on a systematic understanding of how each alloying element affects the fundamental properties of Ni-base superalloys, particularly with respect to their creep behavior. First, this article presents the temperature-dependent data of all factors entering into dilute impurity diffusion for 26 Ni-X alloy systems, including atomic jump frequencies, thermodynamic parameters, and diffusivity plots. Second, this article presents the data used to calculate the relative creep rate ratios showing the effect of each of the 26 alloying elements, X, on the dilute Ni-X alloy. The dataset refers to "A comprehensive first-principles study of solute elements in dilute Ni alloys: Diffusion coefficients and their implications to tailor creep rate" by Hargather et al. [1] .
Specifications
All data is available in this article
Value of the data
Future Ni alloys or Ni-base superalloys can be designed using the diffusion coefficient and relative creep rate ratio data from this systematic study for 26 Ni-X alloy systems.
A less-computationally expensive but accurate method for calculating all factors entering into dilute solute diffusion as a function of temperature is demonstrated.
The diffusion coefficient data could be useful for future development or validation of CALPHADstyle diffusion mobility databases.
Computational methodology
Dilute solute diffusion coefficients as a function of temperature were calculated in the present work using density functional theory within the confines of the 5-frequency model [2, 3] . 26 solute atoms were studied in the present work: Al, Co, Cr, Cu, Fe, Hf, Ir, Mn, Mo, Nb, Os, Pd, Pt, Re, Rh, Ru, Sc, Si, Ta, Tc, Ti, V, W, Y, Zn, and Zr.
Total energy calculations are carried out for a 32-atom supercell using the plane wave density functional code, Vienna ab-initio Simulation Package (VASP) [4] . A constant plane wave energy cutoff of 350 eV is used for all calculations, which is 1.3 times the default plane wave energy cutoff of nickel and larger than plane wave energy cutoff of all other solute atoms considered. A Monkhorst-Pack k-mesh scheme is used for all calculations, with a sampling of 8 Â 8 Â 8 for each system studied. For relaxation during the VASP calculations, the Methfessel-Paxton smearing method [5] is used for the calculation of forces acting on the atoms, and a final static calculation is performed after each relaxation using the linear tetrahedron method with Blöchl's [6] correction for an accurate total energy calculation. Total electronic energy is converged to be at least 10 À 5 eV/atom. Due to the ferromagnetism of nickel up until its Curie point, [7] , all calculations are performed in the present work within the spin polarized approximation. Further details of diffusion and computational theory can be found in the main article by Hargather et al. [1] . Fig. 1 shows the effect of having one solute atom and no vacancies present in the 32-atom Ni supercell at 0 K on the following properties: equilibrium volume V 0 , bulk modulus, B 0 , first derivative of bulk modulus with respect to pressure, B 0 0 , and spin magnetic moment, MM. These results are shown without the effect of zero point vibrational energy.
Data

0 K results
Atomic jump frequencies and thermodynamic parameters for all 26 Ni 31 X systems
The data in this section presents all factors relating to dilute solute diffusion as a function of temperature for all 26 Ni 31 X systems studied in the present work. Data is presented at T ¼700 K and T ¼1700 K. A detailed explanation of each of the jump frequencies and importance of the thermodynamic parameters can be found in the main article by Hargather et al. [1] . Table 1 gives the Gibbs energy of migration for each jump in the 5-frequency model for each of the 26 solutes in a Ni host lattice at the designated temperatures. Table 2 presents all of the thermodynamic factors entering into dilute solute diffusion for all 26 Ni 31 X systems studied in the present work. The thermodynamic factors include the correlation factor, f 2 , the enthalpy of vacancy formation adjacent to the solute, ΔH f , the enthalpy of migration of the solute atom moving into an adjacent vacancy, ΔH m , the entropy of vacancy formation adjacent to a solute, ΔS f , entropy of migration of the solute atom, ΔS m , and the temperature dependence of the correlation factor, C. Table 2 Thermodynamic parameters at 700 K and 1700 K given for all factors entering into vacancy mediated dilute solute diffusion for the 26 Ni 31 X systems studied in the present work. Calculated values include the correlation factor, f 2 , the enthalpy of vacancy formation adjacent to the solute, ΔH f , the enthalpy of migration of the solute atom moving into an adjacent vacancy, ΔHm, the entropy of vacancy formation adjacent to a solute, ΔS f , entropy of migration of the solute atom, ΔSm, and the temperature dependence of f 2 , C. 
Dilute solute diffusivity plots
Additional plots of diffusivity as a function of 1000/T for the solute systems that were not presented in the main article [1] and have known experimental data are presented in this section. It should be noted that all of the plots are produced from data calculated directly from first-principles, and do not represent Arrhenius fits of data. The following plots in Figs. 2-15 are shown for 2nd row solute elements: Si, for 3d transition row solute elements: Ti, V, Cr, Mn, Fe, and Co, for 4d transition row solute elements: Zr and Mo, and for 5d transition row solute elements: Hf, Ta, W, Re, and Pt. The corresponding plots for the following solutes are shown in the main article [1] : Al, Cu, Nb, and W. [13] . Růžičková et al. [14] , Tutunnik et al. [15] , and Glinchuk et al. [16] . [17] , and to poly-crystal data of Guiarldenq [18] and Badia et al. [19] . [20] and to poly-crystal data of Badia et al. [19] , Hirano et al. [21] , Hassner et al. [22] . Divya et al. [23] , and McCoy et al. [24] . [20] , and the poly-crystal data of Bergner [10] , Swalin et al. [11] , and Monma [25] . [26] . Table 3 Elastic [28] and stacking fault energy [29] data used for calculation of the relative creep rate ratio in the main article [1] . 
Relative creep rate ratio data table
The diffusivity data from the present work is combined with the elastic constant calculations from Shang et al. [28] and the stacking fault energy calculations from Shang et al. [29] on the same 26 Ni 31 X systems to calculate a relative creep rate ratio. The relative creep rate ratio shows the effect of each solute element on the creep rate of the dilute Ni-X alloy compared to the creep rate of pure Ni. The data used for the relative creep rate ratio plots in the main article [1] is presented in Table 3 . 
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